INTRODUCTION
We are aware of the strong evidence Both the males were found to be partially trisomic for chromosome 5q 11.2 -q 13.3 and carried an extra copy of this region translocated onto chromosome 1.
FAMILY STUDIES
Ever since Kallman (1938) reported on the empirical risks in the families of schizophrenics, several observers have reported on the prevalence of schizophrenia in the families of probands. According to these studies, the prevalence in the general population was about 1%, and in the child with one schizophrenic parent it was 12%, while in the child with two schizophrenia parents, the prevalence was around 40%.
The prevalence in the non-twin sib of the patient was around 80%. Schizophrenia is aggregated in families because of underlying genetic factors.
High familial loading has been found to be associated with early onset of schizophrenia (Kendler & MacLean, 1990) . Besides, larger periods of hospitalization and more severe social disability has also been noted in cases with familial loading. (Verdoux et al 1996) . Gottesman (1993) , has pointed out that schizophrenia is more common in the children of patients (13%) than in their parents 6% or, siblings 9%, despite the fact that all of them are first degree relatives, and the genetic correlation is the same (r=0.50). Although this result may be more consistent with the environmental hypothesis according to which children learn psychotic behavior from their parents, still the possibility exists that the recently found mechanism of "anticipation" due to expansion of trinucleotide repeats in the genes involved may play a role in the inheritance of schizophrenia.
(3)
ADOPTION STUDIES
The best known adoption study is the series of studies usually referred to as the Danish -Amencan adoption study (Ketty et al 1968 (Ketty et al , 1975 Rosenthal et al 1971 , Wendr et al 1974 , Kcndlc et al 1981 . The findings of this study have been regarded as the strongest evidence to date, for the hcritability of schizophrenia. Schizophrenia and disorders approaching it (and included in the so-called schizophrenia spectrum)
were found to be more common among adoptive children with schizophrenic biological mothers, or among their biological relatives, than in control groups consisting of other adoptive children or of biological relatives of the adoptive parents. However, the weakness of these studies is partly methodological and partly connected with findings which suggest a relatively strong element of hcritability when a broad diagnostic criteria is used, but a relatively low hcritability when a narrow criterion is applied.
The largest adoption study of schizophrenia is that of Tienari et al, 1992 Tienari et al, , 1993 Tienari et al, , 1994 , based on a sample including the adopted-away children of all of the women who had been in-pancnts in l'innish mental hospitals because of schizophrenia, between 1960 and 1979 and their matched controls.
The significance of genetic factors was confirmed among 136 early adopted away offspring of RCD/DSM 111 R diagnosed schizophrenia mothers. There were seven DSM III R schizophrenia, compared to two among the 185 control adoptees. The findings of the study also demonstrate that a healthy family environment can protect from disturbance even children whose biological mothers have had schizophrenia.
TWIN STUDIES
According to twin studies, the concordance for monozygotic twins varies between 15 and 58° n, and that for dizygotic twins range between 4 and 27" o, depending upon the diagnostic catena used (Tienan, 1963; 1975 , (iottesman & Shields, 1966 , Kringlen, 1967 . Nonetheless, the MX twin concordance rate is substantially less than 100 percent, and thus (non familial) environmental factors, be they prenatal, perinatal or 
STUDIES IN MOLECULAR GENETICS
Linkage in molecular genetic studies refers to the fact that a gene is located near a specific DNA marker on the chromosome. Linkage between schizophrenia and the chromosome region 6 pter -p22 has been postulated by Wang etal, 1995; Straub et al, 1995 . However this could not be confirmed by many (Mowry et al, 1995; Gurling et al, 1995; Antonorekakis et al, 1995; Schwah et al, 1995) . and a narrow criteria for diagnosis of schizophrenia, found in a genome wide search, five different loci, one located on 6p and the others on 8p, 9, 20 and 22 which acting in concert, could cause susceptibility to this disease. Linkage with Chromosome 13 has been suggested by Lin, et al, 1995. Two out of the 100 schizophrenic patients examined by Karayiorgon et al, 1995, carried micro deletion at the Chromosome region 22 q 11.
<«)
A maximal lod score of 1.9 in the region of chromosome 5 q 31, which is suggestive of linkage, was reported by Wildenauer et al., (1995) .
More than one group has reported positive linkage results on chromosome 13q (Pulver et al 1996; Lin et al, 1995) .
Report of a chromosome 18 to 1 translocation associated with schizophrenia (Smit et al, 1995) and one from Chromosome 11 to Chromosome 1 (Arveiler, 1997) require further confirmations.
A micro deletion on chromosome 22 q 11 has received much attention over the past few years since Pulver et al, 1994 reported a suggestion of linkage to schizophrenia distal to the region of this deletion on 22 q 12. Patients with Velocardiofacial syndrome (VCFS), which characterizes individuals with the deletion, are known to have an increased prevalence of schizophrenia, and some schizophrenic patients are known to have minor physical anomalies resembling those seen in VCFS, as well as micro deletion in this region (Gothelf et al, 1997) .
PSEUDOAUTOSOMAL LOCUS: r
The pseudoautosomal locus is located with in the region of the short arms of both X and Y chromosomes where exchange of genetic material takes place in male meiosis. This region is not subject to X inactivation in the female. A pseudoautosomal gene inherited from a father will be passed above chance expectation either on the X chromosome to daughters or on the Y chromosome to sons. The pseudoautosomal hypothesis predicts that some sex concordance will be seen in paternally rather than maternally derived cases.
Based on both an excess of concordance by sex for schizophrenic siblings (Rosenthal, 1962) and a high frequency of cytogenetic abnormalities of the sex chromosomes in schizophrenia, a genetic locus for schizo-| phrenia within the pseudoautosomal region of the sex chromosomes was proposed by Crow (1988) . It is of relevance to note that a report on chromosomal patterns in schizophrenics (Chatterjee & Basu, 1980) found that out of the total sample of 287 cases, 5 showed abnormalities -4 had XXY pattern and 1 showed XXY/XY mosaic pattern.
But, neither the linkage analysis (Asherson et al, 1992) , nor the pedigree analysis (Ponnudurai, 1996) were supportive of this hypothesis.
EXPANDED TRIPLET REPEATS;
An interesting expansion probably related to a locus on chromosome 18q has been reported to be associated with schizophrenia in one Danish study, and new data in males with childhood onset schizophrenia implicate expansions in this region (Burgess et al, 1998) .Unstable expansions of triplet repeats (specifically CAG which is translated into glutamine are now known to account for the process of genetic anticipation (successively worse illness with vertical transmission), have been found to be the mechanism behind gene defects in several neurodegenerative inherited diseases and the fragile X mental retardation syndrome. Thus, it has been reasonable to survey the genome for evidence of repeat expansion in patients with schizophrenia. One of the problems with this approach, however is that number of trinucleotide repeats present in genes are highly variable among normal and between populations.
PORPHOBILINOGEN DEAMINASE :
Increase in urinary porphobilinogen in psychotic patients had already been shown in an earlier Indian study (Golechha, 1989 ). An association between the gene for porphobilinogen deaminase and schizophrenia was shown by Sanders et al, 1992 ; But others were unable to confirm it (Owen et al, 1992; Nimgaonkar, et al., 1992) .
INTERLEUKIN RECEPTOR
Another candidate gene for schizophrenia is the gene for the interleukin receptor located on chromosome 22. However, Pulver et al, (1994) was unable to demonstrate a linkage with schizophrenia.
HLA
An association with schizophrenia has also been suggested in the case of the HLA gene complex, but, in the final analysis, the suspected association remains doubtful (Ponnudurai, 1989; Owen & Mc Guffin, 1991) .
NEUROTROPHIN 3 GENE
In the Japanese population, it was observed (Nanko et al, 1994; Jonsson et al, 1997) that schizophrenia is associated with A3 allele of the ncurotrophin 3 gene, a possible candidate gene for schizophrenia.
SMOOTH PURSUIT EYE TRACKING
Abnormal smooth pursuit eye tracking that has been reported, may be an indicator for genetic liability for schizophrenia. Such an abnormality has been noted in schizophrenics in India also (Ram Sharon et al 1990) . Litman et al, 1997 have also suggested regarding the use of this trait for that the smooth pursuit eye movements may not be genetically determined, but rather an expression of the illness itself or a consequence (Dc Lisi, 1999) . This trait maps to 6p 22-24(Arolt, 1996) .
EVENT-RELATED BRAIN POTENTIALS
W100, P300, P50 and P3 can be particularly useful as quantitative trait loci for linkage studies, although onlv Frecdman et al, 1997 has reported a linkage to P50 (decrease in normal inhibition of P50 auditory evoked potential response). The genetic marker is 0.5 CM distant from d-7 nicotinic-cholinergic receptor gene.
BRAIN MORPHOLOGIC ANOMALIES
Ventricular size has been hypothesised to be associated with the genetic susceptibility.
(5) Preliminary reports on regional cortical, sub cortical grey and white matter and cerebral asymmetries have also emerged (Seidman et al, 1997; De Lisi et al 1997) .
APOLIPOPROTEIN E4
Given that this allele is clearly associated with late onset Alzheimer's disease, and schizophrenia is known to be characterized by changes in cognition, its locus would seem to be a candidate. But, no study has shown a positive association of apolipoprotein H4 with schizophrenia.
SYNAPTOPHYSIN GENE EXPRESSION
Synaptophysin, a 38-kilodalton synaptic 
GENETIC TESTS OF THE DOPAMINE THEORY OF SCHIZOPHRENIA
The locations for the genes for all dopamine receptors in the genome are known and these genes have been isolated and cloned (Seeman et al, 1993; Crow, T.|,1994) . The chromosomal locations of the dopamine receptor genes are as follows: Ol -5q 35.1; D2 -11 q 22.5; D3 -3q 13.3; D4 -lip 15.5; D5 -4p 15.2) (Civclli et al 1991) .
With regard to the genetics of schizophrenia, the crucial question is whether a linkage or association exists between schizophrenia and the genes for dopamine receptors.
lensen et al, 1993; were unable to demonstrate anv linkage between schizophrenia and the gene for D receptor. Similar was the report for D2 receptor by Bverley ct al, 198'); Gill et al, 1993; Gcrshon et al, l'W2; Molses et al, 1991; Wang et al, 1993. Although an Association between schizophrenia .uiii a certain type of D3 receptor gene homozygosity has been observed (Croco et al, 1992; Mant et al 1994; Nimgaonkar et al, 1993) , con-tradictory reports have also been reported (Johnson et al, 1993; Nanko et al, 1993; Nothcn et al, 1993; Sabate et al, 1994; Yang et al, 1993) . On the whole, it seems that molecular genetic studies lend only minor support to the dopamine theory of schizophrenia.
GENETIC TESTS FOR OTHER RECEPTORS OF NEUROTRANSMITTERS
A linkage between the gene for GABA receptor and schizophrenia could not be established (Asherson et al, 1991; Coon et al, 1993) . However, Akbarian et al, 1995;  have suggested that hypoactive prefrontal cortex of schizophrenia could be associated with down regulation of gene expression for GAD.
SEROTONIN TRANSPORTER GENE:
Some have noted association of alleles for this gene with schizophrenia (Malhotra ctal, 1997) and a specific allele has been shown to be associated with clozapine response (Arranz etal, 1997) . These results are all considered preliminary.
CATECHOL-O-METHYL TRANSFERASE:
Whether alleles of COMT predispose to 
DERMATOGLYPHICS
There have been noteworthy observations such as reduction in total finger ridge counts (Mellor,1968) ,altered frequency of patterns (Srinivasa Murthy & Wig 1977; Ponnudurai,1981; Jhingan & Munjal,1990) and differences in a-b,c-d, ridge counts in schizophrenia. Relevance of positive family history has also been noted by Srinivasa Murthy, & Wig,1977 . Fluctuating asymmetry of this trait has also been reported (Mellor, 1992; Ponnudurai et al 1997) . At any rate, although dermatoglyphics is a genetically determined trait, its role as a genetic marker is yet to be established.
GENE MODELS
A prominent historically first hypothesis Rudin 1916 ) was that schizophrenia is due to a single gene defect (Book, 1953; Slater and Cowie, 1971 ).
However, the generalized single locus (GSL) model has repeatedly failed to account for the observed pattern of familial risk in schizophrenia (F.lston and Campbell, 1970; Tsuang et al, 1986; Mc Guc et al, 1986 ).
The two most widely applied multiple gene models for schizophrenia are, multifactorial threshold (MET) and mixed (6) GENETICS OF SCHIZOPHRENIA -AN OVERVIEW models. Under the MFT models, genetic factors are assumed to be polygenic, such a polygenic model has been proposed by Gottcsman & Shields (1967 ), Miron Baron (1980 , and also by an Indian study (Ponnudurai, 1989 ). However, Mcehl (1972 suggested that both a major gene and polygenes (Mixed model) play a role in the etiology of schizophrenia.
Many geneticists favour an oligogenic hypothesis, according to which, two or three genes together lead to the predisposition to schizophrenia (Own & Mc Guffin, 1993 ).
However, it seems more likely that underlying the susceptibility to schizophrenic disorder are many non-specific minor genes, which act together. Hence, new strategics are needed if it becomes apparent that most cases of schizophrenia result from combined effect of multiple genes.
CONCLUSION
The genomic era has already begun to alter the course of schizophrenia research.
However, there is also possibly a neuro developmental component to schizophrenia. 
